Elemental concentrations were determined on 21 samples from Hole 1215A to evaluate the influence of hydrothermal sources on bulk sediment composition. Rare earth element (REE) concentrations were also determined on 10 of these samples. Concentration profiles and REE patterns are consistent with a strong hydrothermal influence on sediment composition at the base of Hole 1215A.
INTRODUCTION
Hydrothermal activity near spreading centers is a key process in many global geochemical cycles (e.g., Berner and Berner, 1996) . Improving our understanding of how hydrothermal activity has varied through time will help us to better understand these cycles and their long-term influence on environmental parameters, such as ocean chemistry (e.g., Lowenstein et al., 2001 ) and climate (e.g., Owen and Rea, 1985) .
Variations in hydrothermal activity also provide important information on tectonic reorganizations (Lyle et al., 1987) . "Spikes" observed overlying the expected exponential decrease in hydrothermal contribution as a site moves away from a spreading center are considered indicative of ridge jumps and/or changes in ridge orientation. A temporal record of hydrothermal activity from Site 1215, drilled on 56-Ma crust, therefore, can help address current questions regarding Pacific plate motion and the fixedness of the Hawaiian hotspot (e.g., Tarduno and 
METHODS
Samples were digested for analyses using two methods. For the majority of the elements, we employed a Li metaborate (LiBO 2 ) procedure; whereas, for the rare earth elements (REEs), a sodium peroxide technique was used.
The Li metaborate procedure is modified from Sulcek and Povondra (1989) . Approximately 0.1 g of sample was well-mixed with ~1 g of LiBO 2 in a graphite crucible. The crucible was heated in an 1100°C furnace for 15 min. Immediately after removing the crucible from the furnace, the molten bead was decanted into a beaker containing 40 mL of 5% HNO 3 . The sample was stirred for 10 min to ensure complete dissolution. The resulting solution was transferred to a 60-mL polyethylene (LDPE) bottle by rinsing the beaker into the bottle with 5% HNO 3 solution through filter paper; the filter paper was used to capture stray graphite residue from the crucible. The sample was diluted to a final of volume of ~50 mL with 5% HNO 3 . The initial sample mass and final sample solution mass were recorded and used to correct the analytical results in determining actual elemental concentrations. Further corrections were applied to account for the dilutions necessary to adjust elemental concentrations to appropriate detection levels during analyses. Non-REE elemental analyses were carried out on the Li metaborate digest by inductively coupled plasma-optical emission spectrometer (ICP-OES) using a Perkin-Elmer Optima 3300DV.
REEs were analyzed in samples prepared using a sodium peroxide digest technique modified from Sulcek and Povondra (1989) , Kleinhanns et al. (2002) , Meisel et al. (2002) , and J. Gleason (pers. comm., 2003) . Approximately 0.1000 g of sample was well-mixed with approximately 0.5000 g of sodium peroxide in a zirconium crucible and heated in a 480°C oven for 30 min. After removal from the oven and cooling to room temperature, 5 mL of quartz-distilled water was slowly added dropwise to the solid residue in the crucible. The resulting solution and solid residue were washed with quartz-distilled water into a graduated 15-mL centrifuge tube. The sample volume was brought to 15 mL with quartz-distilled water, the sample was centrifuged for 4 min, and the solution was decanted; these three steps were repeated twice. Next, 1 mL of concentrated quartz-distilled HNO 3 was added to the tube along with three drops of quartz-distilled HCl, and the total sample volume was brought up to 10 mL with quartz-distilled water. Samples were shaken by hand for ~30 s, at which time no visible solid residue remained. Aliquots of this sample solution were then diluted to appropriate concentrations levels (100-fold dilution) and analyzed within a few hours. Many of the samples prepared in this fashion, including metal-rich standards from ferromanganese nodules, failed to stay completely in solution if the sample sat for too long (i.e., the analyzed solutions showed evidence of precipitation after being allowed to sit overnight.) Analyses of standards (JMn-1, U.S. Geological Survey [USGS] NOD-A-1, USGS NOD-P-1, MAG-1, and SDC-1) indicated less than complete yields in terms of absolute REE abundances; however, the shape of the REE patterns were still correct. Therefore, whereas the measured concentrations of the REE elements in the analyzed samples represent an incomplete
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